Downregulation of GATA4 and GATA6 in the heart of rats with nitrofen-induced diaphragmatic hernia.
The high incidence of cardiac malformations in humans and animal models with congenital diaphragmatic hernia (CDH) is well known. The precise molecular mechanisms underlying cardiac maldevelopment in CDH are still unclear. It has been reported that GATA4 and GATA6, members of the GATA transcription factor family, act cooperatively to regulate cardiovascular development, and the levels of cardiac GATA4 and GATA6 are important regulators of cardiomyocyte proliferation, cardiac morphogenesis, and embryo survival. In addition, the GATA4/GATA6 double heterozygous mutant embryo model displayed a spectrum of cardiovascular malformations similar to those seen in human CDH and nitrofen-induced animal models, including ventricular and aortopulmonary septal defects and thin ventricular myocardium. To test the hypothesis that expression of GATA4 and GATA6 is reduced in early stages of gestation in a CDH hypoplastic heart, we investigated the expression of GATA4 and GATA6 in the hearts of nitrofen-treated rats in early gestation. Wnt2, bone morphogenetic protein 4 (BMP4), and myocyte enhancer factor 2C (MEF2C) were also investigated as GATA4/6 target genes involved in cardiogenesis. Fetal rat hearts of normal (n = 7) and nitrofen-treated (n = 7) dams were harvested on embryonic day 13. The expression of GATA4, GATA6, Wnt2, BMP4, and MEF2C was analyzed in each heart by real-time reverse transcription-polymerase reaction. The gene expression of GATA4, GATA6, Wnt2, BMP4, and MEF2C on embryonic day 13 were significantly reduced (P < .05) in the hearts of nitrofen-treated animals compared with normal hearts of equivalent age. Decreased expression of GATA4 and GATA6 and their target genes in the developing fetal heart may perturb the delicate regulation of cardiovascular development, resulting in cardiovascular malformations in the nitrofen rat model.